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1. Introduction and ‘Motivation

PSI proton accelerator
3 stage CW, 590 [MeV]

1.7 [mA] routine production
2.0 [mA] peak:

Goal: 3.6 [mA] production
(around 2005)

Large Particle Simulations in complex structures are
needed to predict uncontrolled beam loss
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Space Charge at PSI:

Workshop on Critical Beam-Intensity

‘Analytic studies Issues in Cyclotrons

. | 1995 Santa Fe
eNumerical 2D Model

3D Space Charge calculations:

- large range of scales

- nonlinear
- N: 1009 ... 10014 ....
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Initial

Lie Algebraic |
Methods |

M(s)=

2. Mad9p

E Iy; " Final
Condn‘loy - \Conditions

Parallel 3D
H=H |

ext

+H,

Poisson Solver

M, (s/2) M, (s) M (s/2) + O(s°)

ext
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Physies

Qs

POOMA Parallel Object Oriented Methods and Applications
MAD Methodical Accelerator Design |

CLASSIC Class Library for Accelerator Simulation System and Control
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3. First Results & Fﬁture Plans

« 870 keV Injection Beamline
« Coasting Beam

+* CERN Neutrino Factory

focacnekes:

N: ot jp®

v b _
M: 256 x 244§ ) s
P: 6. 25¢

l:uwh S6\, 1N -1
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* 870 keV Injection Beamline
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using Simulated Annealing.
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-
Coasting Beam
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Summary
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General Boundary Condltlons

| Gaqrhatry_.j.npu;from CAD
1. We have; D

D(x)L0[x - o5
 ®B(x) £ 0 on 9Q

2. Solve for additional P,;,. = AAT so that the self in duced A

otential is equal to:  ~ ,
P _: q o _§ = J' O‘ r by
%0 Tube/ Surface A 4”'.80". F ’! ’
3. Solve for the correct potential |  Poumen T Lo ;
AD(x) =—= 2 in Qc R

€
Which yield ®(x) =0 on 0L because of linear PDE
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